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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

Leas Kypca — 1aTh CTyIEHTaM IPEACTaBICHHE O COBPEMEHHBIX METoJaX OO0pabOoTKH
uHGOpMAaLUU U UCCIIEOBaHMs ABJICHUN IyTEM MX YHUCIEHHOTO MOJEIMPOBaHMS Ha KOMIbIOTEpax,
CIIOCOOCTBOBaTh PA3BUTUIO UX HHTEUIEKTYalbHbIX, TBOPYECKUX CIOCOOHOCTEH M KPUTHYECKOTO
MBILJIEHUS B XOJ€ MPOBEACHUS MCCIEA0BaHUMN, aHAJIN3a SIBJICHUH, BOCIPUATUS U UHTEPIIPETALIMU
uHpopMaLuu.

JUis jocTuKeHUs JaHHOM Lieny ObUIM IOCTaBJICHBI 3aJa4H:

*  OCBOMTb IIPUEMBI U METOABI IPOIPAMMUPOBAHNS;

*  U3YYUTHh OCHOBBI MOCTPOCHUS YUCICHHON MOETH (PU3UYECKOTO SBICHUS;

*  OCBOMTb YUCIJIEHHBIE METO/Ibl 1 OCHOBBI MATEMATUUYECKOTO MOJEINPOBAHMSL.
1. Mecto nucuumiunsl (MmoayJsi) B ctpykrype OIIOII BO

Kypc uucieHHble METOJbl M MaTEeMAaTUYECKOE MOJEIMPOBAHUE MOIYJSA «UH(POPMATUKA»
OTHOCHTCS K 00s13aTenbHOM yacTu Onoka bl. JlaHHas aucuuiimHa npeiHa3HaueHa JUlsl CTY/AEHTOB
Kypca.

[Tpu n3ydeHnH JaHHOTO Kypca UCIOJIB3YIOTCS Pa3felibl U TEMBI CIEAYIOUIMX JUCIUILINH:

. OCHOBBI ~ (M3UKM (MEXaHUKa, MOJIEKYJsipHas (U3MKa U  TEPMOJAMHAMHUKA,

AJIEKTPOJIMHAMUKA, aTOMHAs U sifiepHas Gu3nKa);

. BbICIIas MaTeMmaThka (MaTeMaTHUYeCcKUi aHalu3, AaHaJUTUYecKas IeoMeTpus,

muddepeHanbHOe U HUHTETrPajJbHOE HCUUCIEHUE, 3JIEMEHThl BBIYMCIUTEIbHONM MaTeMAaTHKH,

TCOpHA BepOHTHOCTeﬁ N MaTCMaTH4YCCKast CTaTI/ICTI/IKa)

I11. TpeboBaHusi K pe3yIbTaTaM OCBOEHHUS AU CIUTLIHHBI
Kypc «YUucneHHble MeTOJIbl M MaTEeMAaTHYECKOE MOJETUPOBAHME», COIJIACHO MOJOXKEHUIM
(benepaabHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJAApTa BBICIIETO OOPa30BaHUS IMpPU
noArotoBke OakanmaBpa no HampaieHuto 03.03.02 ®usuka, Mo3BOJSET CTYAEHTY NpHOOpecTH
cienytoiue obmenpodeccuoHanbabie komnereHun (OI1K):

- Croco0eH MOHUMATh MIPUHLHUIIBI PA0OTH COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJOTUHN U

HCTIONB30BaTh UX [JIs penleHus 3aaad npodeccronanbHoii aestensuoctu. (OITK-3).

B pesynbpTaTe nuzydeHus: JaHHOTO Kypca CTYACHTHI JOJIKHBI 3HAMb
® OCHOBHBIE MPUHITUIIBI TIOCTPOCHUS CUCTEM 00pabOTKH U Mepenadn nHpopmaiuu;
® OCHOBHI IOJIX0/1a K aHAIN3Y WH(POPMAITMOHHBIX MTPOIIECCOB;
® COBpPEMECHHBIC allllapaTHbIC U MPOTPAMMHBIE CPEJICTBA BBIYUCIUTEIIFHOU TEXHUKH,
ymemp WCIOJIb30BaTh MAaTEMATHYECKUN ammapar Uit OCBOCHHUS TEOPETHYECKHUX OCHOB H

MPAKTUYCCKOI'0 UCIIOJIb30BaAHUA (bHSI/I‘IeCKI/IX METOJ0B.



IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUs MO JUCHHUIJINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIU i

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yueHus
KOMIIEeTeHIN i
OIIK-3 HJIK onk33 3Haert:

Hcnons3yer ® OCHOBHBIC MPUHIIUIIBI TOCTPOCHUS

COBpPEMEHHBIC cucTeM 00pabOTKHU U TIepe1aun

MH(POPMAaLIMOHHbIE uH(popManuy;

TCXHOJIOTUH JUIA ® OCHOBBI IOJXO0Ja K aHAJINU3y

HCCJICIOBAHUA U WH(pOPMAITMOHHBIX MTPOIIECCOB;

MOACINPOBAHUA ® COBpPEMEHHBIEC alnapaTHbie U

bu3nYeCKUX SIBICHUN U IPOrPAMMHBIE CPEICTBA

TIponeccos B cepe BBIYMCIIUTEIIbHON TEXHUKH.

CBOCH Ymeer:

npogeccHoHaIbHOI KCIIOJIb30BaTh MAaTEMATHUUYECKUN

ACATCIIBHOCTH anmapar Jijisi OCBOCHHUS
TEOPETHUYECKUX OCHOB U
MPaKTUYECKOr0 UCIIOIb30BAHUS
(DU3UYECKUX METOJIOB.

IV. CoaepikaHue M CTPYKTYpPa JMCHUILIMHBI (MOAYJIST)

O0BbeM IUCIUILIMHEI COCTABIIAET 3 3a4eTHRIX equHuibl, 108 yacos,
B TOM YHCJIe 74 4acOB KOHTAKTHOU PaOOTHI.
3aHATHUS IPOBOJAATCS TOJIBKO B OYHOH (popMe 00ydeHus ¢ MPUMEHEHNUEM JUCTAaHIIMOHHOTO KOHTPOJIS
camocTosITeNbHON paboThl cTyaeHToB yepe3 DUOC ¢akynbrera. IIEeKTPOHHON U TUCTAHIIMOHHON
¢bopM 00yueHHUs HE IPEeyCMaTPUBAETCS.
Ha npakTrueckyro nmoarotoBky oTBoauTcs 20 ayTMTOPHBIX 4acoB (BO BPEMsI BHIIIOJIHEHUS
MPAKTUYECKHX 3a1aHU).

dopma TPOMEKYTOUYHON aTTECTALlMU: 3AYET.



4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pa3zgen qnucuuMminHbl/TeMa = Bunbi yueoHoii paéoThl, DopMBI TEKYLIEr0
n/n = o | BKJIIOYAsi CAMOCTOSITE/ILHYIO PaGoTy 06yqaloIMXcsl, KOHTPOJISI
g E NPaKTHYECKYI0 MOArOTOBKY H TPYI0€MKOCTh ycrneBaeMocTu;
@ § E (B yacax) ®opMa IPOMeKYTOUHOI
= § = g KonrakTHas pabora npenoaasareJs ¢ « aTTrecTaluu
3 - £ e odyuyawmumMucs Z (no cemecmpam)
= ° g8¢e = o
5] et = < -] =
@) 3 o =g
=] s o Jlexuuu Cemunapckue/ | Koncynb S <
: ° NpaKkTH4yeckue/ | TaUMU g :‘
= = JadopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. BsedeHnue 6 uuciienHvle Memoowl. 2 42 8 28 12
2 | Paszoen 2. Cnaatinul. 2 34 8 20 12 Pemienue 3ana4y Ha
3 | Pazoen 3. Hucnennvie memoobl peuieHuti 00bIKHOBEHHbIX 2 22 4 12 10 IPOTpaMMHUPOBAHUE
oughghepernyuanvHvix ypasrenuil.
3auér 2 CobecenoBanne
KonTpoip Ha 3a9éT 8
KCP 2 6
HT1o0ro yacos 108 | 20 60 34
4.2. IInan BHeayAUTOPHOIi CAMOCTOSITEIbHOM PadoThl 00y4YaOIIMXCS N0 AUCHMILIHHE
CamocTosTenbHasi paboTa o0yJyaroumxcs V4ebHo-
OleHoUHOe METOJTNIECKOE
CGMCCTp Hazsauue pasaeciia, TCMbI B o 6 CpOKI/I pr,I[OGMKOCTB CDENCTRO obecneueHue
U CaMOCTOATCIBHON PAOOTBL | oo e rms (uac.) pea CaMOCTOATEIILHOU
paboThI
1 Bce paznenst Pemienue 3a1aun Ha B teuenue 30 3amauu u Bcesa
[pOrpaMMHpPOBAaHNC cemecrpa YIPaXHEHUSI | pEKOMEHAyeMas
P
Bce pa3aeabl abora ¢ HGKL{I/\I'OHHBIM MaTeIZI/IaHOM K xonny JmTeparypa
1 U y4eOHOM TUTEPaTypOi. coMecTDA 4
IToAroTOBKA K 3a4ETY P Tect
OO0t 00BeM caMOCTOATEIHHOM PabOTHI MO JUCHUILTHHE (Yac) 34




4.3. Coaep:xanue y4eOHOro MaTepuaJia
CopaeprxaHue pa3iesioB U TEM AUCIUTUIMHBI
Paznen 1. Beegenue B UncjIeHHbIE METOAbI.
Tema 1. [lonsiTHE YN CJIEHHBIX METO/I0B.
CyTb BO3HUKAIOIMKX MpobOsieM. BiusiHue morpenHocTy KOMIbIOTEPHBIX BhIuMcieHui. [Ipumep
— “Hcuye3HOBEHHME’ KOpPHEH W “JIOKHBIE” KOpHU alreOpandyeckux ypaBHeHUH. OTiandue

YU CJICHHBIX AJITOPUTMOB OT AHAJIUTUYCCKUX.

Tema 2. Buzyanu3anusi 1aHHBIX.
CrocoObl  O0TOOpaKeHMsI BBIYMCICHHBIX JIaHHBIX. VCIIONIBb30BaHWE CHEIUATU3UPOBAHHBIX
cpenctB. Cpena Gnuplot. OCHOBHBIE KOMaHJIbI, MMPUMEPHI MOCTPOCHUS TPaPUKOB (YHKIIHUM.

[Ipocreiimme ckpuntsl cpeasl Gnuplot. CoxpaneHue mocTpoeHHbIX rpauKoB B (haiii.

Tema 3. UnciieHHOe penieHNe HeJMHEHHBIX aJire0pan4ecKux ypaBHeHH .
Mertoabl KacaTenbHOM, cekyuiei, Oucekuuu. [lonstue pacxomumoctu anropurMma. Ilonstue

CKOPOCTH CXOOANMOCTH. Jlokanu3anus KOpHeﬁ.

Tema 4. Pemienune cucreM JTUHeHHBIX YPABHEHHU .
Marpuunsiii Meron (oOpatnHoit wmatpuibl), meron Kpamepa, meron [aycca-Koppana.
Peanuzanus meronos. CpaBHEHHE METOIOB 110 KOJIMYECTBY ONlEPALIMM U XapaKTEPy HAKOIJICHUS

oInu0OoK. Ajr OPHUTMBI IJI CJIIYYacB JUArOHAJIbHbIX MATPHLI.

Tema S. Ynuciaennoe n1uddepenupoBanue 1 HHTErpupoOBaHHe.

OcHoBHast ¢opmyna nuddepennmanbHoro ucumucineHus. JuddepeHupoBanne QyHKIHM,
3aJJaHHbIX aHaIUTUYecKU. BpiOop BenmuunHbl npupamenus. JAuddepeHunpoBanue AUCKPETHO
3agaHHbIX (yHkuuid. Ilonartue pasnenenHoi pasHoctH. IloHstue cerku. YucneHHoe
MHTErpUPOBaHUE B CIIyyae paBHOMEPHOI ceTku. MeTo ] npsAMOYyroabHUKOB U MeTo/1 CHUMIICOHA.
WuTerpupoBanue QyHKIMM, 3aJaHHON Ha HEpaBHOMEpHOU ceTke. HTerpupoBanue QyHKIU,

HMMEIOIIUX 0COOYI0 TOUKY.

Tema 6. UaTepnonsinusa. ANNpoOKCUMANNA. JKCTPANOJISALHUS.
OcHoBHbIe TOHATUA. JIuHEWHas W TOJMHOMHUATbHAS HHTEPNONANUsA. WVHTEpHONSIIMOHHBINA
MHorouwileH Jlarpawxka, miocel W MHUHYCHl. KycouHass HWHTEpHoisius. ANMPOKCUMAIIMS

3aJaHHBIMHU CI)YHKI_II/IHMI/I. MeTo 1 HauMEeHBIIINX KBaApaToOB.

Pasznea 2. CruiaiiHbI.
Tema 7. OcHOBHBIC NOHATHSA CIIAHH-(PYHKIUIA.
WHTepnonsiiMoHHble W anmpoKCUMHpyromue crutaidHpl. CriakuBamooline | JOKaJlbHbIe
craitael. [peacrasnenue yepe3 B-crutaiinbl. “CrinBka’” ciiaitnoB. [Tonsatue nedekra crutaiina.
OcobeHHOCTH CIUIaifHOB HAa paBHOMEPHOH M HepaBHOMepHOU ceTkax. [loHsTHe y3na crulaiiHa u

y3J1a UHTEPIOJIALMH.

Tema 8. JlokaabHbIe B-criiaiiHbI.
OcHoBuble (opmynsl. [Toamporpammsl BbrYHcIeHUs KOI(DPHUIIMEHTOB W 3HAYCHUU CIIIaiiHa.
WNurterpupoBanue u auddepeHurpoBanne (QyHKUIUNA, 3amaHHBIX crulailHoMm. PemeHue

YPAaBHEHUM.



Tema 9. UnTepnioIsiiOHHbIC KyOHMYeCKHe CIIAMHBI.

CXOOUMOCTh CIUIalfHOB 4YeTHOW W HedeTHOH crerneHeid. OcoOEHHOCTH WCHOJIb30BAHUSA HA
paBHOMEpPHOM u HepaBHOMEpHOW ceTkax. OcHoBHbIe ¢opMynbl. [IpumeHeHue wmeTona
YHUBEPCAJIbHON MPOTOHKM 3-IMAaroHaJbHBIX MATpPUI] UIS HaXOXICHUS KOI(P(UIIMEHTOB

cIIalHa.

Tema 10. Cruiaiinbl ¢ 1epekToM, OTIMYHBIM OT 1.
CMBICT UCTTONTB30BaHUS. AJITOPUTMBI TTIOCTPOSHUS KyOUUECKOro CIutaiiHa Aedekra 2 U cruiaiiHa

5-crenenu nedekra 3.

Tema 11. Ilpndauskenne KpUBBIX.

[Ipo6nema 3amMkHYTHIX JuHHHE. Mcnonp3oBaHMEe  MONAPHOW  CHCTEMbI  KOOpIMHAT.

[TapameTrpuyeckue cruaiinbl. Kpusbie bespe. CritaitH AKUMBL.

Pa3nes 3 . UnciienHble MeTObI pelieHH i 00bIKHOBEHHBIX AU (epeHunaJIbHbIX YPABHEHUH.

Tema 12. MeToabl pelieHue ypaBHeHHI ¢ HAYaAJIbLHBIMHU Yca10BUAMH (3aga4ya Komm).
Merton Diinepa. Meronsl Pynre-Kyrtol. Pemienue cuctem 00bIKHOBEHHBIX AU (hepeHInaIbHbIX
ypaBHEHMH MEpBOro mnopsjaka. PemieHne OOBIKHOBEHHBIX au((depeHIUaTbHbIX YpaBHEHUH

BTOpOTO U 00JIe€ BHICOKUX TTOPSIKOB.

Tema 13. MeToabl pelieHusi ypaBHeHMIl ¢ TPAaHUYHBIMH YCJI0BUSIMH (KpaeBasi 3a/1a4a).
Meton «CTpenbObl» pelieHuss OOBIKHOBEHHOIO IU((EepeHINaIbHOI0 ypaBHEHUsS BTOPOTO

nopsaaka ¢ rpaHH4YHbIMHA YCJIOBUAMU. KOHeqHO-pa?»HOCTHBIﬁ MCTOJ PCHICHHA KpaCBOﬁ 3aJa4u.

4.3.1. IlepeyeHb CeMHMHAPCKUX, IPAKTHYECKUX 3aHSTHI U J1a00paTOPHBIX padoT

Ne Ne paspena u HaumeHnoBaHue ceMUHapoB, Tpynoe OneHouyHbIe dopmupye
n/m TEMBI NPAKTHYECKUX U JTaDOPaTOPHBIX | MKOCTb cpescTBa MBIC
JUCHUIIIINHBI 6 KOMIICTCHIL
pabor (uacer)
(mozyuust) 5%t
1 2 3 4 5 6
npaxt. Y TBOp.
1. 1 Buzyanuzanus 1aHHBIX. 4 3aanms, cobec,
HucneHHoe pelieHue npakt. 1 tBOD.
2. 1 HETTMHEHWHBIX anreOpandecKux 6 3amanusi, codec.
YPaBHEHHUH.
3 1 Pemenue cucrem JIMHENHBIX 6 npakt. 1 tBOD.
' yYpaBHEHHUH. 3ananus, codec.
4 1 Yucnennoe audepeHnnpoBanmue 6 npakt. U TBOD.
U MHTETPUPOBAHHE 3ananus, cobec.
5 1 WNurtepnonsuus. Annpokcumariusi. 4 npakt. U TBOD. OIIK3.3
) DKCTpanosus. 3amanus, codec.
5 2 OCHOBHBIE TIOHATHS CIUIAH- 4 npakt. U TBOD.
(bYHKIMIA. 3ananus, cobec.
. npakt. 1 tBOD.
7. 2 JlokanbHble B-crutaiiHbL. 4 p p
3aganus, cobec.
8 2 WuTepnonsiuoHHble KyOrueckue 4 npakt. U TBOD.
CILIaMHEL 3amanus, cobec.
9 2 Crutaiinpl ¢ 1e)eKTOM, OTITUIHBIM 4 npakt. 1 tBOD.
ot 1. 3amanus, cobec.




10. 2 [TpubnmxeHne KpUBbIX. npaxt. M Bop.
3ananus, cobec.

Merto/ibl pellieHrue ypaBHEHU C npakt. 1 tBOD.
11. 3 HavyaJbHBIMM YCIIOBUSIMHU (3a7aua 3ananus, cobec.

Korm)

Meroasl pelieH:s] ypaBHEHUH € npakt. 1 tBOD.

12. 3 I'PaHUYHBIMU YCIOBUSIMH 3amanus, codec.
(kpaeBast 3a/1a4a).

4.3.2. IlepedyeHnb TeM (BOMPOCOB), BBIHOCMMBIX HA CAMOCTOSITE/IbHOE U3YyUeHHEe CTyJeHTaMi B
pamkax camocrositeibHOi padorsl (CPC)

Bun Kommuec
Ne . Pexomennyemas

Tema CaMOCTOSITEIbHOH 3aganue TBO

HEI. auTeparypa
paboThl 4acoB
1. Bce Tembl Pemienue 3agaun Ha Hamucarts Bcesa pexomennyemas 16
MpOrpaMMHUPOBaHKE porpammy auTeparypa

2. Tekyiue KOHCYIbTalluH 2

4.4. MeToanyeckne yKa3aHus M0 OPraHU3alHN CAMOCTOSITEIbHOI padoThl CTYI€HTOB

TpeOOBaHUH,

K COBPECMCHHOMY CIICLHIUAIIUCTY O6H_[CCTBO NpeaAbABIIACT AOCTATOYHO HII/IpOKI/Iﬁ IIEPCUCHb

Cp€anu KOTOPBLIX HCMAJIOBAXKHOC 3HAYCHHC HUMCCT HAJIUYWC Y BBITYCKHHKOB

OIIpCACIICHHBIX CIIOCOOHOCTEH H YMEHUA CaMOCTOSATCIIBHO I[O6I>IBaTb 3HaHHA U3 Pa3IMYHbIX
HCTOYHHUKOB, CHUCTEMATU3HUPOBATH IMOJTYYCHHYIO I/IH(l)OpMaLII/IIO, AaBaTb OLCHKY KOHKpGTHOfI
(bHHaHCOBOﬁ CUTyalluu. (DOpMI/IpOBaHI/Ie TaKOro yMCHU: IIPOUCXOAUT B TCUHCHHUC BCCrO IEpruoaa
O6y‘-I€HI/I$I 4YCPpe3 y4aCcTUC CTYACHTOB B ITPAKTUYCCKUX 3aHATHUAX, BBIIIOJITHECHUC KOHTPOJIbHBIX 3a)1aH1/1171

U TECTOB,

HAlMUCAHUC KYPCOBBIX H BbIITYCKHBIX KBaJ'II/ICI)I/IKaLII/IOHHLIX pa60T.

IIpu >ToM

caMmocTosiTeNTbHast paboTa CTYACHTOB UIPAET PEIIAIONIYIO POJIb B XOJI€ BCETO YUEOHOTO MpoIecca.
CaMocTosiTenbHas paboTa peann3yercs:

1)

2)

3)

HenocpenctBeHHO B mporiecce ayIUTOPHBIX 3aHATUH - HA JIEKIUAX, TPAKTHYECKUX U

CCMHHAPCKHUX 3aHATHUAX, IIPU BBIIIOJIHCHUHA Ha60paT0pHBIX pa60T.
B konHTakTe ¢ nmpenoaaBaTcJicM BHEC paMOK pacCIiMCaHUA - Ha KOHCYJIbTallUAX IO y‘IG6HBIM

BOIIpOoCaM, B XO0A€ TBOPUCCKUX KOHTAKTOB, ITPH JIMKBUJIAINH 38.IIOJ'I)I(CHHOCTGI7I, pu

BBITTOJIHEHUH WHAWBHTyaIbHBIX 3aJaHUN U T.1.
B 6ubnuoteke, 1oma, B 00IIEKUTHH, HAa Kadeape NP BHIIOJHEHUHU CTYIEHTOM Y4eOHBIX U
TBOPYECKHX 3a/1a4.
I'paHu1IBI MEX Ty STUMH BUIAMHU PaOOT TOCTaTOYHO PAa3MBITHI, & CAMU BUIbI
CaMOCTOSATENLHOI paboThl epecekaroTcs. Takum 00pa3om, CaMOCTOSTENIBHON paboTa CTy/ICHTOB
MO>KET OBITh KaK B ayJAUTOPUH, TaK U BHE €€.

4.5. IIpuMepHasi TeMATHKA KYPCOBBIX padoT (MIP0eKTOB) (IPH HAJIMYUH)

KypcoBbie paboThl HE IPETyCMOTPEHBI.




V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbi

OCHOBHAs TUMepamypa

1. Kgacos, b. 1. UncnenHbie METOIbI aHAIM3A U IMHEWHOH anreOpsl. Mcnonp3oBanue Matlab u
Scilab [DnexTponnsiii pecype] / b. U. KBacos. - Mocksa : Jlans", 2016. - Pexxum moctyma:
OBbC "UznarensctBo Jlanp". - Heorpanuy. noctym. - ISBN 978-5-8114-2019-3

2. Awmocos, A. A. BerauciautensHble MeTOABI [DnekTpoHHbIN pecype] / A. A. Amocos, H. B.
Komuenosa, FO. A. JlyOunckwii. - Mocksa : Jlanp", 2014. - 672 c. : un. ; 21 cm. - (YueOHUKH
st By30B. CriennanbeHas Jirepatypa). - Pexxum nocryna: 3bC "UsmarensctBo "Jlans'. -
Heorpanunu. gocrym. - IIpenmeTHbIil ykazareib: ¢. 655-666. - bubaumorp.: c. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

3. Kpacos, B. . IIpakruyeckoe nporpammupoBanue [Tekcr] : yue6. mocobue / B. U. Kpacos,
A. A. IlepeBanos ; pem.: A. I'. Uenckuii, B. b. UBanos ; Upkyrckuii roc. yu-T, @us. dak. -
Upkyrck : Uzg-so UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : VK

681.3.06(075.8) . — (66 5k3.) , ‘
('/é@/wxw e 5 AYlS %

OONOJIHUMENbHAS Jumepamypa

1. Cpouko, B. A. YUnucnennsie meTosl [ Teker] : Kype neknui : yaeb. mocodue / B. A. Cpouko.
- CII6. : Jlans, 2010. - 202 c. ; 20 cM. - (YueOHuku s By30B. CrieninanbpHas JIMTEpaTypa). -
bubauorp.: c. 200. - ISBN 978-5-8114-1014-9 : VIK 519.6(075.8) — ( 85 3Kk3.)

2. 3aBbsnos, 0. C.. Metoas! cinaitH-gynkuuii [ Teker] : Hayunoe u3ganue / FO. C. 3aBbaios,
b. U. KBacos, B. JI. Mupomnauuenko ; pea. H. H. fluenxo. - M. : Hayka, 1980. - 352 c. : ui.
; 22 cM. - bubmmorp.: ¢. 346-350. - [Tpeam. ykas.: ¢. 351-352. YIK 519.651 — (3 2x3.)

3. Axkynny, M.JI. Maremaruyeckoe NporpaMMupoOBaHKe B IPUMEPAX U 3a/1a4ax [ DIeKTPOHHBIN
pecypc] : yae6. mocobue / W. JI. Axynuy. - Mocksa : Jlanb, 2011. - 352 c. : un. - (YueOHUKH
st By30B. CriennanbeHas mrepatypa). - Pexum nocryna: 3bC "UsnparensctBo "Jlans'. -
Heorpanwu. noctym. - bubmuorp.: c. 347. - ISBN 978-5-8114-0916-7

4. WsanoB, B.b. KowmmneiotepHoe MonenupoBaHue u mnporpammupoBanue [Tekcr]
yueb.nmocodue / B.b. iBano; M-Bo o6pa3zoBanus P®. - Upkyrck : U3n-Bo UT'Y.

a. UY.1 : OcHoBBI KOMITBIOTEpHOTO MOeaupoBanus. - 2003. - 91 c. - bubmmorp.: c.91. —
(33 3x3.)

b. 4.2 : S3ex nporpammupoBanus CH. - 2003. - 68 c. - bubmumorp.: c. 68. — (50 3k3.)

c. 4.3 : MuctpyMmeHTanbHbIe cpencTBa MoaenupoBanus. - 2003. - 143 c. — (50 3k3.)

5. UwucneHnHble METOIbI: TeOpUs U MpakTuka [Tekct] : yued. mocobue mist 6akanaspos / V. I'.
[MupymoB [u ap.] ; Mock. aBuarl. uH-T. - 5-¢ u3J., nepepad. u jgom. - M. : FOpaiit, 2012. - 421
c.; 21 cm. - (bakanasp. ba3oBslit Kypc). - ABT. yka3zaHbl Ha 000poTe THUT. J1. - bubauorp.: c.
416. - ISBN 978-5-9916-1867-0 YIK 519.6(075.8). — (1 2K3.)
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomok

1. Kpacos, B. U. Ilpaktnueckoe nporpammupoBanue [Tekcr] : yueb. mocodue / B. U.
Kpacos, A. A. IlepeBaiioB ; peir.: A. I'. Yenckuii, B. b. IBanoB ; Upkyrckuii roc. yH-T,
®us. dak. - Upkyrek : Uzn-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 :
YK 681.3.06(075.8) . — (66 3k3.)

2. B cucreme o6paszoBarensHoro moprama WMIY (http://educa.isu.ru/) pasmereHs

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYpPCY

2) baszwl ()aHHbl)C, qubopMauuonHo-cnpaeoquze U nouckoevle cucniemysl

-« DY3 «bubmuorex» https://isu.bibliotech.ru/
-+ DBC «Jlanb» http://e.lanbook.com/

-+ DBC «PykonT» http://rucont.ru

-+ DBC «Aiibyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHUILUIUHBI (MO1YJIs1)

6.1. YueOHo-1200paTopHOE 060py10BaHUE!

[IpuMeHATh NMONMyYEHHBbIE 3HAHUS Ha IMPaKTHKE CTYAEHTbl MOTYT B JBYX CIELHaTbHbIX
JUCIUIEMHBIX KJACCaX C COBPEMEHHOW BBIYMCIUTEIBHOW TEXHUKOM W  COOTBETCTBYIOLIUM
porpaMMHBIM obecrieuenreM. B kinacce umeer 14 cranmmonapuasix kommbioTepos (Intel Atom CPU
D2500) ¢ moruTopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,
mapuipytuzarop DES-1005D. KomnbroTepsl UMEIOT JOCTYI K JOKaJbHOM CETH YHHUBEPCUTETA U
BbIx0o B MHTepHeT. CTyIEHTHI MOTYT CaMOCTOSTENBHO 3aKPEIUIATh IONyYeHHBIH Ha JIEKIUSIX
MaTepuall B JITHX Kiaccax. Ha JeKIHsSX MOTYT HCIIONB30BaThCsl MYJIbTHMEIMIHBIE CpE/ICTBA!
neperocHoi mpoektop (CASIO XJ-A241), cranmonapusiii HacTeHHbIH 3kpan (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha (akynbreTe nMeeTcs KOMIbIOTEPU3UPOBaHHAS

ay/IMTOPHs, IPeTHA3HAYCHHAS JJISl CAMOCTOSITEIIBHOM PaOOTHI.
6.2. [IporpamMHoe obecnievyeHue:
Ha xaxxnom xomnbrotepe ycranoieHs OC Linux (Ubuntu 14.04.2 LTS) u crenyromiue
nporpammusie makeTsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla,
Gnuplot, Evince 3.10.3, LibreOffice 4.2.8.2. Bce yctaHOBIIEHHOE ITPOTPAMMHOE
obecnieuenne Freeware. IMeroTcst CIMCKM 33/1aHMI M METOANYECKOE PYKOBOJICTBO B

QJICKTPOHHOM U IICYATHOM BHUIC.

6.3. Texuuueckue U 31eKTPOHHbIE CPeACTBA:
Bo BpEMs 3aHATHH AJid TOACHCHUS ITOCTABJICHHBIX B ITPAKTUYCCKHUX pa60TaX 3aﬂaHHI71

CTYACHTaM JAOCMOHCTPUPYIOTCA Ha OBKpaHC C TIOMOIIBIO MPOCKTOpa JOIMOJHUTCIIBHBIC U

BCIIOMOT'aTCJIbHBIC MAaTCpUAJIbL (HpCSCHTaHI/II/I, THUITUYHBIC HpI/IMepBI)


http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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V1l. O6pa3oBaTesibHbIE TEXHOJIOTHH

N3ydenne kypca «HuciaeHHbIE METOABI U MAaTEMaTHYECKOE MOJAEIUPOBAHUE» UACT B ILIAHE
HAKOIIUTEJIBHOM CUCTEMBI, T.€. COICPIXKATENIbHAs 4acThb KaXIOro paslena, KaK MPaBUIIO, MOXKET
3aBepIIAThCS JIMOO TECTOBBIM KOHTPOJIEM OLIEHKU 3HAHUH, MO0 MHINBUIyaIbHBIMU 33IaHUSIMH Ha
IIpaKTU4eCKOM 3aHITHUU. CTyAeHT B TEUEHUE CEMeCTpa JAOJDKEH BBIIOJHUTH OINpEAEIEHHOE
KOJINYECTBO IMpPaKTHUECKUX 3aJaHui. KOHTpOsib caMOCTOATENbHOM padOThl OCYLIECTBISETCA IpU
IIPOBEPKE CO3/1aHHOM CTYIEHTOM KOMIIBIOTEPHOU IIPOrPaMMBbl WIIM MOJIEIH U3 CIIUCKA CeMecmpOoBblx
3a0anuil IO TeME COOTBETCTBYIOIIETrO paszfena. [IpenmonaBarenh OIEHHBAET PabOTOCTIOCOOHOCTH
pOrpamMMsl, €€ 3aBepIIEHHOCTh, THOKOCTh, YHUBEPCATHHOCTh U PAllMOHAIILHOCTE. B 3aBHcHMOCTH
OT CTEIECHM YCIIEBAEMOCTU CTYJECHTA U HEAOYETOB IIPOIPaMMBI, JAETCs NOMOJHUTEIBHOE 3alaHue.

HTOoroBbIii KOHTPOJIB: 3a4ET.

VI1Il. Ounenounble MaTepuaJbl AJ TEKYIIero KOHTPOJISI M IPOMEeKYTOYHOM aTTecTaluu

®onp oueHouHbIx cpeactB (POC) mpencTaBieH B MPUIOKCHHH.

8.1.1. OueHovHbIe CPEACTBA I BXOAHOTO KOHTPOJIS

Bxognoit KOHTPOJIb HC OCYHICCTBJIACTCA.

8.1.2. OnieHOYHBIE CpEJCTBA TEKYIIETO KOHTPOJIS
Kaxxnoe 3ananue npeamnoaraet HanyucaHue CTyIEHTOM MporpamMmmbl B cpeie Geany Ha 3ajaHHYIO

TEMY, OTJIaZIKa U 3alIuTa €€. HpI/I HGO6XOI[I/IMOCTI/I IMPOBECTHU UCCIICJOBAHUC HOqueHHOi/JI MOACIN
IIyTeM HW3MCHCHUA IApaMCTPOB 3adayu. 3a BBINOJHCHHE 3alaHuA  CTYACHT IOJIy4acT
OIPEACIICHHOC KOJIMYECTBO 0aioB. O,Z[HOTI/IHHLIG 3aJaHusA CO6paHBI B pa3acCiibl. IL]'IH MOJIYYCHUA
3a4€Ta B CEMCCTPC HCO6XOI[I/IMO Ha6paTB 20 6aJ'IJ'IOB, BBITIOJIHUB XOTS OBI 110 OIHOMY 3aJIaHUTO

U3 KaX10ro paszaena. TeKCT 3aJjaHuii NpUBEAEH HIDKE.

1. Haiimu xopens ypaenenus sin(x)=0.5 na unmepeane om () 0o I ¢ omnocumenvHol owudbKo,
He npesviwaroweti 1%. Pewenue nonyuums 08yms cnocobamu: 1 - ucnonvzosams memoo
NONOBUHHO20 OeleHust; 2 — UCNONb308amb Memoo Xopo. Yoeoumsbcs 6 mom, ymo 0
ONMUMANLHO HANUCAHHBIX NPOSPAMM Memoo Xopo bonee 3¢hghexkmusen no
bvicmpooeticmsuio. [loomeepaicoenuem 3momy O0IAHCEH CLYHCUMb MOm haxm, 4mo OJis
0ocmudiceHUsi OOUHAKOBOU MOYHOCMU 80 BMOPOM Menmode mpedyemcs MeHbuiee YUCLo
obpawenuii Kk hyHKyuU (8 0aHHOM cyyae K yHKyuu sin(x)).

2. Memooom mpaneyuii u memooom CUMNCOHA BLIYUCIUMD € 3A0AHHOU MOYHOCHbIO
onpeoeneHHblll UHMeSPal:

V4

j sin(x)dx.

0
Yoeoumvcsa 6 mom, umo memoo Cumncona daem Oonee moyHoe 3Ha4eHue unmespaia no
CPasHenuio ¢ Memooom mpaneyutl npu 0OUHAKOBOM Yuc/le pa3oueHull UHmepeaa
UHMeSPUPOBAHUSL.
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3. Pewums oughgpepenyuanvnoe ypagnenue y'=y na unmepeane om 0 0o 2 ¢ Ha4anbHbIM
yenosuem y(0)=1 memooom Diinepa u no nessnou cxeme. CpagHums 00a YUCIEHHBIX
pewenuss ¢ MoYHbIM y=exp(X) nymem nocmpoenus epaguxos pewenui. IIpedycmompems
B03MOIICHOCHb USMEHEHUS eTUYUHBL WUA2A UHMEZPUPOBAHUL, U YOeOUmbcsi 8 mom, 4mo ¢
VMeHbUuleHUeM waza mo4HOCMb YAY4uaemcs.

4, Memooom Pynee-Kymma uemeepmozo nopsoxa pewiums ouggepenyuanvHoe ypagueHue:

d
_y — Xy
dx
¢ Hauanvuvim yeaosuem y(0)=1 na unmepeane om 0 0o 1. [locmpoums epaguxu uucienHoco
PpeweHuUs U MOYHO20 PEUEeHUL:
X212
y=¢ .

5. Cocmasumuv npoepammy, svruucisiowyio gyukyuto SIN(X) ¢ nomowvio pasznogicenus 6
@ynxyuu 6 pso Tetinopa. Bvluucienue ¢hynkyuu 00134CHO ObIMb BLINOIHEHO C 3A0AHHOT
OMHOCUMENbHOU MOYHOCBIO.

6. Haiimu mouky, docmaensaowyio MuHuUMym QyHKYyuu 08yx nepemeHHbIX:

f(x y)=x*—y +ysin(2x) + 2.5
npuU 02PAHUYEHUSX:
2 2
y>1 X*+y <9, 2x+3y=>4.
7. Memooom npoconku pewiums ciedyrowyo Kpaegyo 3a0auy:
d’y  ,dy .
X—>+2—=-xy=¢", y(1)=0, y(2)=1.
dx dx
Tlocmpoums epaguku wucienHo2o pewenus u moyHO20 PeueHUs.:
e* Ce*-Ce”
=422
2 X
20e
5-2¢ 1
C,=————, C,=(C,+2)e’.
2(e -1 2
IIpoananuzuposamsv 3a6UCUMOCHb MOYHOCIIU YUCTEHHO20 PEUeHUsl OM YUCLA pa30ueHull
UHmMEpPBANa, Ha KOMOPOM UWEMCsl peuleHue.
8. Havimu npouseoonvle ¢pynxyuii anarumuyecku u yucienno. Hapucosamo epaghuxu,
CPABHUMD.

1) y=|X

2) y=(x+2)§ —(x—2)§

X

e
3) v =
)Y 1+Xx
2
X
4y y=3
)Y X+1
a* 1—a*
5 vy= - arctgla™) a>1
)Y 1+a®* 1+a* g( )

6) y=x° sin[lj
X

7)) y=x° sin(lj
X



9.

UHmMEepnoJAyUuU 6 3a8UCUMOCMU ONl YUCTIA Y3108 UHMEPNOJIAYUL.

10.
11.
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Tocmpoums unmepnonsayuonnsiii noauHom o Gyuxyuu | (X) Hccneoosamwv kauecmeo

1) f(x)=sin(2x), xe[-2,2]
2) f(x)=e™ +x? +sin(2), xe[-22]

3) f(X):ﬁ, XE[—Z,Z]

Hanucamw npozpammy 015 bruucnenus 6a3066ix CiauHOS.
Ilocmpoumb epaguxu 6a3ucHbIX cniaiHo8 Boyi(x), Blyi(x). B, (x).

8.1.3. OueHovHbIe CpeaCTBa I IPOMEKYTOUHON aTTeCTAllUuN

[IpomexyTouHas aTTecTanus MPOBOIUTCS B popme 3auéra ¢ Y4ETOM BBIMOIHEHHBIX 32

CCMCCTP INPAKTUICCKHX 33,[[8.HPII>1

MaTepI/IaJ'ILI AT IPOBEACHU A TCKYLICTO U IIPOMEIKYTOYHOI'O KOHTPOJIA 3HaHUHI CTYACHTOB!:

No Komnerenmum,
H\;I Bunx konTpOs KoHTponupyemblie TeMbI (pa3aeibl) | KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
CobecemoBaHue Mpu Bce TeMbl
1. 3aIATe TOTOBOU OIIK-3
IPOrPAMMBI
2. [TonroToBka K 3a4ety Bce paznensr OIIK-3

[TpuMepHBIii CITUCOK BOMPOCOB K 3a4eTy:

1. IlpubnumxeHHOe pelieHre TPAaHCLIEHIEHTHBIX YPaBHEHUM

2. MeTo bl BEIUYHCIECHUN OMIPCACIICHHBIX HHTCI'PAJIOB

3. UucrneHHOEe WHTETPHPOBAHWE OOBIKHOBEHHBIX JU(GGEpEHINATBHBIX YpPaBHEHUH B

IMOCTAHOBKEC 3aa4u Komm.

4. YucneHHoe pelieHne JUHEHHbIX TuddepeHnalbHbIX YpaBHEHUH B 3a/1a4€ ¢ KpaeBbIMU

YCIIOBUSIMH.

o1

CDOpMHpOBaHI/IC MAaTCMAaTUYCCKUX U KOMIIBIOTCPHBIX MOI[@J'ISI\/JI.
6. Peanmaunﬂ OCHOBHBIX YHMCJICHHBIX MCTOA0B B ITAKCTC.

IIpumep TecTOBBIX 3aJaHMH NJIA NMPOBEPKU CPOPMHMPOBAHHOCTH KOMIIETEHIUI, YKA3aHHBIX
BoIe B n.I11:
1. Yro BBIMOJIHSET MOAIPOrpaMma

double fr(double a, double b, double eps){
while(fabs(b-a)>eps) {i++;
a=b-(b-a)*f(b)/(f(b)-f(a));
b=a-(a-b)*f(a)/(f(a)-f(b));
}
return (b);

¥

BBIYHCIISIET MPOU3BOIHYI0 QpyHKImu f(X);
BeIYHCIISIET KOpeHb GpyHkimu f(X);
BBIYHCISIET HHTETpai oT GpyHKuH f(X);

anmpokcumupyet QyHkiuro f(X) MeTooM HAaMMEHBIIUX KBaPaTOB
WuTepnonupyromas u 3KcTpanonupyomas GyHKIUNA OTINYal0TCs

00J1aCTBIO OTIpEICIICHHS
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00J1aCThIO PACIPOCTPAHEHUS
00J1aCTBI0 OTPAHUYCHHUS
00J1aCThI0 OOHAPYKEHUS
Crnakuaroluil CIUIaiiH NpegHa3HaueH Jyis
Qg depeHIpoBaHUSL
UHTETPUPOBAHUS
MHTEPHOIMPOBAHUS
anmnpoKCUMaIH
Kak npaBuio, Bce cruiaiiHbl cTpoAT yepe3 Oa3zucHble cruiaiinbl (B-crnaiinsl). 910

o0ecIieunBaer:

7.

JIOKAJIbHOCTh
JIETajJbHOCTh

TOYHOCTb

IJIaJIKOCTh

Meron HanmensIux kBaaparoB (MHK) npumensiercst mis

BBIYHCIICHUS KO3(DPUIIMEHTOB UHTEPIIONUPYIOLIEH (PYyHKIIHH

noxdopa napaMeTpoB puTupyroue GyHkuuu

YMEHBILIEHUS OLIUOOK alMPOKCUMUPYIOIIEH HYyHKIIUU

oTpeieNieHUs paguyca OKpYTIstoneil GyHKIuu

MeTtoa npsMOYToJIbHUKOB, METOJ Tpanenuii, Merox CuMIcoHa — crocoObl YUUCIEHHOTO
Qg depeHIUpOBaHUS

WHTETPUPOBAHUS

pellieHrs ypaBHEHU N

MIOCTPOCHHUS CIUIAHOB

[Mpumensis tuckpetHoe peodpazoBanue Oypoe (AI1D) k Habopy 3HAYCHUH YHKIIHH C

OIIPCACIICHHBIM IAar'OM I10 BPEMCHHU ITOJIYUA0T Ha6op 3HAYCHUH CIICKTpa C HCKOTOPBIM LIarom I110
gacTtore. D10 JJId BBIMI'PBIIIA B

8.

JacToOTe

MPOCTOTE

TOYHOCTH

MOMEX03alTUIIEHHOCTH

Yacrora HaiikBuCTa — 3TO MakCHUMaJibHas U3BECTHAS YAaCTOTA B CIEKTPE CUTHAJIA JJIS

JaHHOI'oO Ha60pa BPEMCHHBLIX OTCYCTOB. Omna OIPECACIACTCSA

9.

MIOTPEIIHOCTHIO OTCYETOB
11aromM OTCYETOB

3HAYEHUEM OTCUETOB

KOJIMYECTBOM OTCUETOB

[Ipu unucnennom nuddepeHUpoBaHNN BbIYUCIEHNE |-01 U 2-01 TPOU3BOJHON MPOUCXOIUT

C OHpGI[CJ'ICHHOﬁ IMOrpeIIHOCTBIO. HpI/I OTOM

10.

11.

MOTPELIHOCTh BHIUMCIIEHUS Y' OOJIbIIIEe MOTPEIIHOCTH Y"

ITOTPEIIHOCTh BBIUHACIEHUS Y MEHBIIE MOTPEMIHOCTH "

00e MOrpelHOCTH PaBHbI

00e MOrpenIHOCTH PaBHbI HYJIIO

®paza «criaitH nedexra 1» no3BoseT CyJUTh O

KauecTBE CIUIaliHa

KOJIMYECTBE CIIaliHa

TOJHOCTH CIUIaiiHa

IJIAIKOCTH CILIaliHAa

Hcnonp3oBanue 0a3UCHBIX CIUTAHHOB 00ECIEUYUBAET CIIEYIOIIee CBOMCTBO MAaTPHULIBI

HHTCPIOJIAINN:

00paTUMOCTh
KBaApaTHOCTb



12.

13.
3TO

14.
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JMaroHAJIbHOCTh
TPaAHCIIOHUPYEMOCTh
MeTtosl x0pa, ceKymux, HproToHa, OMCEKITMH — 3TO aITrOPUTMBI
WHTETPUPOBAHUS
peLIeHUs CUCTEM JIMHENHBIX YPaBHEHUIN
pelLICHNS HETMHEUHBIX YpaBHEHU I
pemenus 1udepeHInaTbHBIX YpaBHEHUN
[TpuMeHUTETHHO K KypCY YHCICHHBIX METOJIOB MaTEMAaTHYECKOTO aHAIN3a, «0abouka» —

onepanus anroputma Kynu-Tsroku

omepaius cxeMsl ['opHepa

peanuzanus merona CumiicoHa

CTHJIb TUJIaBaIOIIEeH apuMETUKHI

Jlnisa pewienust ypaBuenus F(x)=0 B cmyyae oueHb MEJJICHHO MEHSIOUIeHCS PYHKIIUU JTydIlie

HCIIOJB30BaTh MCTO/

15.

16.

17.

Hrrotona

CEKYIIUX

Xop.

JUXOTOMUU

CruraiiH — 3T0

AJIITOPUTM

byHKIUSA

dbopmyia

abcrpakius

®opmynel Kpamepa B YMCIIEHHBIX METOIaX HE UCTIONB3YIOT M3-32
CJII0’KHOCTH BBIYHCICHUH

OIIIMOOK BBIYUCICHUM

JOJITUX BBIYUCIEHNHI

HESICHOCTH BBLIYMCIECHUI

[Tpu mocTpoeHNH CIIaitHOB JICHTOYHBIE MATPUIIBI B YCIOBUSX UHTEPIOISAINH

00€ecIIeunBaroT

18.

CKOpPOCTb BBIYHCIICHUI

MaJIyr0 IOTPEIIHOCTh BBIYUCICHUI

OPUTMHAJIBbHOCTb BBIYACICHUN

MIPOCTOTY BBIYUCICHUN

IIpy uncIEeHHOM CYMMUPOBAHUH PSIIOB OKA3bIBAETCS, YTO BCE PAJBI «CXOAATCS». ITO

MPOUCXOOUT HU3-3a

19.

CKOpOCTI/I KOMHBIOTepHI:IX BI)I‘II/ICJ'ICHI/Iﬁ

HOFpGHIHOCTI/I KOMHBIOTepHI)IX BBILII/ICJ'IGHI/II\/’I
HCIIOJIb30BaHUS HECKOJIBKUX MPOLECCOPOB

MIPaBWJIBLHOTO TIOPsiKa OAWTOB B MAMSITH

V316l crimaitHa — 3TO

TOYKH 33/1aHUS 3HAYEHUIN PYHKIINU U TPOU3BOHBIX

TOYKH CIIMBKH 3HAUE€HUN (PYHKIIMH U TPOU3BOIHBIX

TOYKH UHTEPHOJISIUHN 3HaUeHUH QYHKIIUU U TPOU3BOIHBIX
TOYKH aNMpoKCUMAaIMK 3HaY€HUN (PYHKIIMH U TPOU3BOIHBIX
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Paspaborunkn:

IOIEHT, K.(.-M.H. C.I1., T'opOyHOB
(nsdruts) (3anumaemas OONHCHOCMYb) (unuyuansi, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUUM ¢ TpeOoBanusMu PI'OC BO mo HampaieHUro
noarotroBku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl o001Iei u kocmuieckoi Guszuku UI'Y

« 29 » asrycra 2021 r.

[Tporokon Ne _1 , 3aB. kadenpoii % B.JI. [TanepHsIit
,_/___/____"’___..._.

Hacrosimmasi mporpamMmMa He MoKeT OBbITH BOCIPOU3BeJeHA HU B Kakoil d¢opme 0e3

NpeABaAPUTEJIBHOI0 INMCbMEHHOI'0 paspeuicHust Raq)enpbl-pzwpaﬁqunKa nporpaMmmal.



